Y ou know you're in an electricalengineering department when you encounter students wearing T-shirts depicting four differential equations. They will tell you that these equations are named after nineteenth-century physicist James Clerk Maxwell, who used them to formulate a unified theory of light, electricity and magnetism.
Today, Maxwell's equations are used to solve practical problems in electronics and telecommunications. But why do they look the way they do? In his 1865 treatise ' A dynamical theory of the electromagnetic field' , Maxwell laid out 20 equations using esoteric mathematical expressions known as quaternions. To develop a complete theory of transmission lines, he left his job and moved in with his brother's family. He soon showed that by distributing the line's inductance uniformly, it was possible to diminish both the signal's attenuation and its distortion. To attract attention to his work, Heaviside boldly sent an early publication to the leading physicist William Thomson, who praised it. Yet the same work infuriated influential engineers such as William Preece, who blackballed him and tried to deny him membership of the Society of Telegraph Engineers.
Although squarely outside the professional community, Heaviside persevered and published a stream of papers in the 1880s and 1890s, many in the trade journal The Electrician, which paid him £40 per year. (He also published in Nature.) Despite this meagre income, he managed to recast Maxwell's equations, introducing vectors to represent the magnitude and direction of electrical and magnetic fields. To permit differential equations related to vectors to be solved using algebra, he also deployed operational calculus. Although dense, his papers were appreciated by scientists such as Oliver Lodge, George FitzGerald and Heinrich Hertz, all of whom corresponded with him.
In the late 1890s, as Guglielmo Marconi and Nikola Tesla were investigating wireless telegraphy, theoreticians puzzled about the propagation of radio waves. For Maxwell, radio waves were the same as light waves, and both travelled in straight lines; yet radio waves didn't race off into space, but instead seemed to follow Earth's curvature. A lot of computer scientists are interested in music. I think it has to do with the ability to think abstractly. Musical composition is a lot like parallel programming. You have to organize complex material in time, and convey meaning -if, like me, you believe that is what music should do. You have to build a multidimensional abstract object, and that requires an understanding of the physical properties of instruments or voices. Both music and computer science demand the ability to combine high-level imagination with very practical, technical skills. Wolfgang Amadeus Mozart, I think, had the brain of a computer programmer -albeit an exceptional one.
Why opera?
I had wanted to write an opera for a long time, but there was research to do, labs to run. In 2011, at the Institute for Evolutionary Biology in Barcelona, Spain, I was exploring how evolutionary thinking could shed light on the origins of language. Next door was neuropsychiatrist Oscar Vilarroya, who is a respected author and playwright in Spain. We started collaborating. He writes the libretto and I write the score. I hear the music in my head, then I try to recreate it mentally to pin down what each instrument should be playing. I choose a harmonic framework and a rhythmic structure, and I fill in each instrument's contribution, using the computer as an editing tool until the music resembles what I heard originally. Our first opera, Casparo, tells the tale of a robot that achieves human intelligence, and premiered in Barcelona in 2011.
Has your work on the origins of language fed into your music?
With both, I'm exploring how meaning gets expressed. One way is through syntax. You change the meaning of a sentence by swapping the subject and object. Something similar is true of music: a certain chord, Leuven, Belgium, in May 2018. 
